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(57)Abstract: 

PURPOSE: To easily restore a device even if position 
information is destroyed concerning the accessor of 
the library device and its position information 
restoration method. 

CONSTITUTION: The pertinent accessor control part 
7 of the library device provided with the accessor 
consisting of an accessor mechanism part and the 
accessor control part 7 is constituted by two 
controllers of both an accessor controller 1 1 and an 
accessor mechanical controller. A non-volatile memory 
22 storing position information (original position 
information and position correction information) of an 
access position is provided in the accessor mechanical 
controller 1 2. In the accessor of the library deviate 
executing positioning control by using position 
information of the non-volatile memory 22, a non- 
volatile memory 18 storing original position information becoming the criterion of 
positioning is provided in the accessor controller 11, and original position information is 
duplexed and stored in the accessor control part 7. 
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EXTRACT 

[Industrial Field of Application] ■ 

[0001] 

The present invention relates to an accessor of a library 
device, comprising: a cartridge storage cell which stores a 
plurality of cartridge-type recording mediums (storage 
mediums) ; a plurality of medium processors; a cartridge access 
station (CAS) of the cartridge-type recording mediums; an 
accessor mechanism part for carrying the cartridge-type 
recording mediums; an accessor control part and the like, and 
being applicable to an electromagnetic tape library device, an 
optical disk library device or the like which performs automatic 
insertion, ejection, storage, recording/playback and the like 
of the cartridge-type recording mediums, and to a position 
information restoring method thereof. 
[0002] 
[Prior Art] 

Figs. 9 to 11 show conventional examples. In Figs. 8 to 
11, 1 denotes a magnetic tape library device, 2 denotes a 
magnetic tape unit (MTU) , 4 denotes a cell motor, 5 denotes an 
accessor mechanism part, 6 denotes a cartridge access station 
(CAS) , 7 denotes an accessor control part, 8 denotes a control 
unit, 9 denotes a cartridge-type magnetic tape (hereinafter, 
simply referred to as ^'cartridge") , 10 denotes a cartridge 
storage cell, 11 denotes an accessor controller (ARC) , 12 
denotes an accessor mechanical controller (AMC) , 13, 20 denote 
microprocessors (hereinafter referred to as ''MPUs") , 14 denotes 
a communication LSI, 15 denotes a power monitoring part, 16 
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denotes a conununication memory, 17, 21 denote RAMs, 18, 22 
denotes non-volatile memories, and 19, 23 denote I/O ports 
(input/output ports) - 
[0003] 

As a conventional example, a magnetic tape library device 
is described below. 

2: Explanation of configuration of the magnetic tape 
library device (refer to Fig. 9) 

An example of the conventional magnetic tape library 
device is shown in Fig. 9 (plan view of the inside) . This 
magnetic tape library device 1 comprises: a cartridge storage 
cell 10 for receiving and storing a plurality of cartridges 9; 
a plurality of magnetic tape units (MTUs) 2; an accessor 
mechanism part 5; an accessor control part 7 for performing 
controls of the accessor mechanism part 5; a cartridge access 
station (CAS) 6; a control unit 8 for controlling the whole 
device and the like. 
[0004] 

The above-mentioned cartridge storage cell 10 is 
configured to be capable of containing and storing a plurality 
of cartridges 9 therein, and is rotated to a predetermined 
position by the cell motor 4. 
[0005] 

The cartridge access station 6 carries cartridges 9 
inserted therein from the outside by an operator, to a delivery 
position to the accessor mechanism part 5, one by one. Or, the 
cartridge access station 6 carries the cartridges received from 
the accessor mechanism part 5 to eject them to the outside. 
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[0006] 

The accessor mechanism part 5 receives a cartridge 
conveyed by the cartridge access station 6 and carries this 
cartridge to insert it into the cartridge storage cell 10. Or, 
the accessor mechanism part 5 takes out a cartridge from the 
cartridge storage cell 10, mounts the cartridge into the 
magnetic tape unit 2, or takes out a cartridge from the magnetic 
tape unit 2 and inserts the cartridge into the cartridge storage 
cell 10. 
[0007] 

The above-mentioned accessor mechanism part 5 and the 
accessor control part 7 consist in an accessor. 

3: Explanation of operations of the magnetic tape library 
device (refer to Fig. 9) 

In the above-described device, when an operator inserts 
a plurality of cartridges 9 via a slot of the cartridge access 
station 6, the cartridge access station 6 carries the cartridges 
one by one to a predetermined position and pass them to the 
accessor mechanism part 5. 
[0008] 

When the accessor mechanism part 5 receives the 
cartridges 9, it conveys the cartridges 9 to insert them onto 
predetermined shelves of the cartridge storage cell 10. In 
recording or playing back, the accessor mechanism part 5 picks 
cartridges 9 from indicated positions of the cartridge storage 
cell 10 and conveys them to insert them into the magnetic tape 
unit 2. Or, the accessor mechanism part 5 takes cartridges of 
which processing is finished out of the magnetic tape unit 2 
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and conveys them to insert and store them in predetermined 
positions of the cartridge storage cell 10. 
[0009] 

4 : Explanation of the accessor control part (refer to Fig. 

10) 

A configuration of the above-mentioned accessor control 

part is shown in Fig. 10. 

4-1: Explanation of the whole accessor control part 
The accessor control part 7 provided in a control system 

of the magnetic tape library device includes an accessor 

controller (ARC) 11 and an accessor mechanical controller (AMC) 

12. 

[0010] 

The accessor controller (ARC) 11 includes an MPU 13, a 
communication LSI 14, a power monitoring part 15, a 
communication memory 16, a RAM 17, a non-volatile memory 18, 
an I/O port 19 and the like. 
[0011] 

Besides, the accessor mechanical controller (AMC) 12 
includes an MPU 20, a RAM 21, a non-volatile memory 22, an I/O 
port 23 and the like. The aforementioned accessor controller 
(ARC) 11 performs various communications with a host and various 
controls (for example, control of an access position when a host 
accesses a medium and the like) . 
[0012] 

The accessor mechanical controller (AMC) 12 

sends/receives information to/from the accessor controller 11 
via the communication memory 16, controls the accessor 
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mechanism part 5 (actual control of the accessor mechanism) or 
drives the cell motor 4 to control rotation of the cartridge 
storage cell 10 or the like. 
[0013] 

4-2 : Explanation of each part of the accessor control part 
The communication LSI 14 is a part which performs various 
communication controls with a host, and the MPU 13 is a part 
which performs various communications with a host via the 
communication LSI 14 and various controls of the accessor. 
[0014] 

The power monitoring part 15 monitors the power of the 
accessor, and the communication memory 16 is a memory for 
reading/writing of information when the information is 
exchanged between the MPU 13 and the MPU 20. 
[0015] 

The RAM 17 is a memory for storing a micro program which 
is executed by the MPU 13, and the I/O port 19 is a port for 
connecting to various I/O devices. The non-volatile memory 18 
is a memory for storing various kinds of setting information 
of the device. 
[0016] 

Further, the MPU 20 sends and receives information 
to/from the MPU 13 and performs various controls of the accessor 
mechanism. RAM 21 is a memory for storing micro program which 
is carried out by the MPU 20. 
[0017] 

The non-volatile memory 22 is a memory for storing 
position information used in controlling of the accessor 
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mechanism part 5 (origin position information and position 
correcting information) (this will be described later) . The 
I/O port 23 is a port for connecting to I/O mechanical parts 
such as a motor and a solenoid. 
[0018] 

Connected to this I/O port 23. is, for example, a motor 
controlling circuit or the like. This motor controlling 
circuit controls the motor. 

4-3: Explanation of positioning control of the accessor 
mechanism part (refer to Fig. 11) . 

Fig. 11 shows an explanatory view of the positioning 
control of the accessor mechanism part. 
[0019] . . 

The above-described accessor mechanism part 5 is provided 
with a cartridge carrying part for handling and carrying 
cartridges, and this cartridge carrying part rotates in the 
horizontal direction and moves up and down to each position of 
the cartridge storage cell 10, the magnetic tape unit (MTU) 2 
and the cartridge access station 6 so as to have access thereto. 
[0020] 

For example, the cartridge storage cell 10 is provided 
with a plurality of storage shelves 24 (see Fig. 11) for storing 
a plurality of cartridges. When cartridges are inserted to 
these shelves or cartridges stored in these storage shelves 24 
are taken out to the magnetic tape unit 2, the above-described 
carrying part is moved in the up and down direction and in the 
horizontal direction so as to position the cartridges at 
predetermined positions. 
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[0021] 

In this case, control of the MPU 20 in the accessor 
mechanical controller (AMC) 12 makes a motor controlling 
circuit connected to the I/O port 23 to control the motor (not 
shown) so as to drive the above-described cartridge carrying 
part . 
[0022] 

In this control, the MPU 20 fetches origin position 
information and position correcting information stored in the 
non-volatile memory 22 to perform positioning control. Then, 
since the cartridge storage cell 10 and the accessor mechanism 
part 5 are arranged away from each other and there are variations 
in the devices, even if positioning control of the 
aforementioned cartridge carrying part is carried out with high 
accuracy by a servomotor, it is extremely difficult to precisely 
position the cartridge carrying part at slots of the storage 
shelves 24 of the cartridge storage cell 10. 
[0023] 

Then, the cartridge carrying part is provided with a 
photoelectric sensor, for example, and this photoelectric 
sensor is used to detect a target flag which is provided on the 
periphery of each of the storage shelves 24. Then, based on 
this detected data, positioning control of the aforementioned 
cartridge carrying part is compensated. More specific 
description is given below. 
[0024] 

For example, as shown in Fig. 11, the home position at 

the under side of the cartridge storage cell 10 is set as an 
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origin position- When this origin position is regarded as a 
reference point, the distance from the reference point to the 
position of the 1^^ stage storage shelf of the cartridge storage 
cell 10 is PI, the distance to the position of the 2nd stage 
storage shelf is P2, the distance to the position of the 3"^^ 
stage storage shelf is P3, the distance to the position of the 
7th stage- storage shelf is P7, and the distances to the other 
stage shelves are set in the same way. 
[0025] 

Coordinate data corresponding to these distances Pi, P2, 
P3 — , P7 is set in the micro program of the aforementioned RAM 
21. By the use of the coordinate data, the MPU 20 performs 
positioning control of the cartridge carrying part. 
[0026] 

However, when servo control by the motor controlling 
circuit actually drives the motor to perform position control 
of the cartridge carrying part, there occurs a deviation in the 
servo control as shown in Fig. 11. 
[0027] 

Then, as described above, the photoelectric sensor 
provided at the cartridge carrying part is used to detect the 
aforementioned target flag, and based on this detected data, 
correction data to make up for position deviation is obtained 
(processing of he MPU 20) so as to compensate for positioning 
control pf the cartridge carrying part. 
[0028] 

In this case, for example, during the processing of 
initializing the device, the cartridge carrying part is moved 
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to obtain correction data for position deviation (which is 
referred to as ^^position correcting information") . This 
obtained data is stored in the non-volatile memory 22. 
[0029] 

In the usual positioning control of the cartridge 
carrying part, the MPU 20 fetches out the origin position 
information (coordinate data of the origin position) and the 
position correcting information (correction data for the 
coordinates of the target position) in the non-volatile memory 
22 to perform servo control of the motor. 
[0030] 

[Problems that this Invention is to solve] 

Such a conventional device as described above raises the 
following problems: 

(1) When the cartridge carrying part of the accessor is 
positioned at a storage shelf of the cartridge storage cell, 
the above-mentioned ^^origin position information" and 
^^position correcting information" are used to perform servo 
control of the motor. 
[0031] 

However, the ^^origin position information" and the 
^^position correcting information" are stored only in the 
non-volatile memory of the accessor mechanical controller (they 
are not stored in the accessor controller) . 
[0032] 

For this, if the aforementioned ^^origin position 
information" and ^""position correcting information" are 
destroyed and zapped, the ^^origin position information" and the 

9 
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''position correcting information" become lost and it becomes 
impossible to control positioning of the cartridge carrying 
part . 
[0033] 

(2) When the ''origin position information" and the 
"position correcting information" become lost, it is required 
to restore this data. However, in consideration of the 
characteristics of a position correcting sensor, as a cartridge 
is stored in a storage shelf of the cartridge storage cell, the 
"origin position information" and "position correcting 
information" described above can not be obtained accurately. 
[0034] 

Specifically, it is impossible to precisely restore "the 
origin position information" and "the position correcting 
information" without ejecting and inserting of a cartridge out 
of /into the storage shelf. Therefore, it becomes impossible 
to perform positioning control of the cartridge carrying part 
with high accuracy. 
[0035] 

(3) Particularly when the above-mentioned "origin 
position information" is lost, a cartridge in a storage shelf 
near the origin position is pull out, and after obtaining the 
original position information, the cartridge is put back in the 
storage shelf. 

[0036] 

Since this work has to be done by the manpower, it expends 
much time and manpower. 

(4) When a cartridge in a storage shelf can not be ejected 
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out, it becomes impossible to restore the device itself 
(sometimes the cartridge can not be freely ejected since user 
data is stored in the cartridge) . 
[0037] 

It is an object of the present invention to solve such 
conventional problems and to restore the device with ease if 
the original position information is destroyed. 
[0038] 

[Means for Solving the problems] 

Fig. 1 is a view for explaining the principle of the 
present invention, and same numerals as in Figs. 8 to 10 are 
used in Fig. 1. 

[0039] 

In order to solve the problem, the present invention is 
configured as follows: 

(1) The present invention is configured by comprising a 
cartridge storage cell capable of storing a plurality of 
cartridge-type recording mediums; a medium processing part for 
playing back data of the cartridge-type recording mediums in 
any event; an accessor mechanism part for carrying the 
cartridge-type recording mediums and accessing the cartridge 
storage cell, the medium processing part and the like; and an 
accessor control part 7 for controlling the accessor mechanism 
part; the accessor control part consisting of two controllers 
of: an accessor controller 11 which communicates with a 
higher-order device to perform control of a position accessed 
by the higher-order device or the like; and an accessor 
mechanical controller which drives a motor of the accessor 
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mechanism part to perform positioning control of the accessor 
mechanism part or the like, the accessor mechanical controller 
12 being provided with a non-volatile memory 22 which stores 
position information (origin position information and position 
correcting information) of positions accessible by the accessor 
mechanism part, the position information of the non-volatile 
memory 22 being used, in the accessor of the library device which 
performs positioning control, to provide the accessor 
controller 11 with a non-volatile memory 18 which stores the 
same origin position information as a positioning reference in 
the position information so that the origin position 
information is stored doubly in the accessor control part 7. 
[0040] 

(2) In a position information restoring method of the 
accessor of the library device having the configuration (1), 
when the accessor mechanical controller 12 checks the non- 
volatile memory 22 in the accessor mechanical controller and 
finds abnormality in the position information, the abnormality 
is reported from the accessor mechanical controller 12 to the 
accessor controller 11, after being reported, the accessor 
controller 11 reading origin position information from the 
non-volatile memory 18 in the accessor controller and 
transferring the information to the accessor mechanical 
controller 12, after receiving the origin position information, 
the accessor mechanical controller 12 storing the transferred 
origin position information in the non-volatile memory 22 in 
the accessor mechanical controller and the origin position 
information being used to prepare position correcting 

12 
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information at an access so as to restore the position 
information. . 
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&b;tU, ±Se-fe;i/*-3'4i&gg|()bT. j^-NUs/i^' 
^ji'f1z;i/l 0 Sr|Bl$s$-a:fcU-r-5|IS®*!l'<«i&tTe»t)OT- 

[0 0 13] <S>-2 : 7C>±'y^mm^0i^^<DSim 

iiftfflLS I l4^i*;^.^i:rora©#«Jimf|J^alS:^fr) 
t>0T'fcU, MPUl 3li. ii^fflLS I 14S::n'b 
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[0 0 14] fiis^^igpi 5j±. Ti'-fey-y-wmj®©^ 

^IS:t7-5%®-efeU, ii5i--{r-V3>ffl;ii^U 1 6 
14, MPUl 3 i:. MPU2O*^1f|g0^»Ji:yS:'t-5 

[0 0 15] RAMI 714MPU1 STi^Slti-rSv-fi? 
D:/'ndr7/K&t&iWbfc>^U-CfeU, i/OtK-M 
9l±#ai/Olig|tCgM-r5fc!?)OjK-ST'ifeS. 

[0016] MPU20tt, ±feMPU13i:0 

CO-CS)iJ. RAM2 1^4MPU2 0A'||^Tt■-5v>fd'^ 
[0 0 17] ^JSUtt^* U 2 2l±7i'-fei/-y-^«gl5 5 

[0 0 18] I/OjK-N2 31C14. «HliLl4. ^- 
3'f6iJffllIilSS^;J^g?i!i$4x, :Z(D^-iimmm3&X''&-9 

®-3 : Ti'-fey+j-^^gpafeB^ftfliJi^wijiHg • • • 
01 1#M 

■to 

[00 191 Ji|e7i'i2s;-9-^«g|5 5tcl4. ;^-h>Jy 
i/- & > K U V if b Tffijffif S * - N U y i/'aieglJ A'tS 

30 i4-c&y, c:o*-hu->i^'jllSgPA»*¥:^rRi®lHife 
s/fi^*t-fe;no, m.%7—-:f^W. (MTU) 2, at;i;*i 

- h U ->"tgA#tbtS«6 ©^(SBtcfeB^tf) b-C. T 
^ -fe xflbjfes i ic j5c -o T 5 . 
[0020] tl!!l^»4. ti-h^) y 'JW^-t)\^ 1 0 tcl4, 

4 (011#fiS) ;<)'ISt^T*S. c:®i|XM24tC*- 
h U s/ i^SrJf A bfc y , lS:v^l4ci ©iRiWffll 2 4 icHX^ b 

40 -e5Ii!-r^J:d4^«-^lC»4, JttZti - h ^) y iymWi^^ 

[0 0 2 1] C®#-^, 7i7lz.y9-;**n>hn-5 
(AMC) 1 2|^®MPU2 0®$iJi^tCj; ±12 I / 
OtK- I> 2 3^cgfi^^^l,fc^-3'$lJ^i|Ip|8&/|•\ ^-^f 
(i>-r*it)05^^HS) ®ft!lfflIS:^7-oT, ±gE:*J-hUy 

[0 0 2 2] ^(r>Um^'iir>^^ MPU2 014, ^Jf^ 
1±^^U2 2ict&S5StiTi<>Si!S,^.&H1f^i:, fiS?i 

50 iEifffiSrStyasbT, ^5[B^^^)^|J^al&^7■^l. j;c5t-. 
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i/"<S^-fe;i/ 1 0 roilXM 2 4 COjf A P ^c, ;<J - 1- 'J 5/ 
[0 0 2 3] ^CT-. *-|-'J s/i^iliBgPtC. 

40^jaSB^cSe^^feB^77i'■S:«fe^lib. c::0iSF(7)«lilJ 

f--3' SrSlc, ±fe;^- H ij y '>'>Hilg|5©fiia^**'Ji^ 

[ 0 0 2 4 ] tF!|;^«. 0 1 1 tC^^ Ufe J: d ^-h^J 

y iy^^^z.)\y 1 0 © Tffl'J ^c 5 - At;zB M-#.<iZB t 
•th. ' ©i^,*- ffiH $: mm i: b , * - H U i/^^-fe ;u 

1 owi©B0iixttai0feK*-e(D{Eiss:P 1, 2g:a 
OI|5l«»iaB*-C®«ggiS:P2. 3©g®ilx*^ffl*-e0gBgi 

[00 25] itie>OSgilP 1> P2, P3. . . .p 
^'ni^vAlClS^^tv-Tfe t). MPU2 0T'li. 

[0 0 2 6] t.:i^ti\ m^ic^^^mmm^ffi-*)—:^ 

[0027] -E-vlT-, ilEOiedC, iJ-h^) yiy'MM 
•r-3'S:*is?) (MPU2 0©SD.a) . * - h U i^"jItiS 

[0 0 2 8] ci(Z)«-&. SB®>r-s^-v7>rx 

[0 0 2 9] ^bT, ;^-hU->'i>Ma5©ii#©feS 
ir<^B#tc It. M P U 2 0 tr\ ^T^JS^tt^l ^ U 2 2 

[0 0 3 0] 

(1) , 7i7-fes/-9-®;^-NUs''>"5tMPfe, ;^-SU 
•y->"^^-fe;i/oilxM^icfiB^»!)-r^l^, ±ie r^A 
fiBlfffgj i: rfeB?iiElf$gj iiSrfflv^T^-^'OTi^- 
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[0 0 3 1] b;&^b, ri^*fett1f$Bj r{jiafiliElf 

Ulc(D<^».iS^bTi^A:: (T^ts'-y-n > h o-^fgicli 
«Jf bT)5:v^) . 

[0 0 3 2] :i(7ircib. fpre.A^©;sHtcj;y, ±se^» 

i vv h 'J y i/'aiSg|J®fiH2fe«)^JI»?i^ai3R'5: < ^j: 
•5. 

10 [0 0 3 3] (2) . ±E rM**zStffgj Tfiffiffi 
h U y i/ir>l3- h U y iy^*^-^)VOi^mm\^^m^i\.X 

[0 0 3 4] ■r'i;fot.. l^xttffl^c^fA$^vTv^^;^J-^ 
Us/i^'oS^^baib-eii. JilE rM,^.fi[BtfffRj 

20 Jfc<?i:^. 

[0 0 3 5] (3) , IftC, ±|H rjJ^<i4ifeH1f$Rj 

[0 0 3 6] c:ix6)®f^^l±, A#lcJ;^,^^^-efe.5fc 
(4) , i{xM©;^-hU •^■:>S:^S#ai-r»;<)"^ai*'5:v^ 

[0 0 3 7] *%B^l±, :^(D^tt^mk(j^mm%:m'dk 
b. M.^.feBtf$gA>«ti;fe«^T't,. ftfmtcSBo^lQ 

J; d tcf 5 d i: a 6<>i: fS. 
[0 0 3 8] 

HT'fetJ, 011+1. 08-01 0 i: IS) btCOli, H— ^t 
^'JratbTS)'!). 
[0 0 3 9] 3!|s:|gBaitJ:f30SlljliS:fi?^-rsy5:tf), ^(n 

^e)tciifigbfc= 

- N u 'j^ummv^^mmvy. ±.u:h- h u 

-fe^l/. <i^*:®aa5^/^(D7i'irX&'<7e>7i'-fey-9-1^« 

{fSrt^i-v l^±f4^BA^7^/-feX-rsfi[B®ftiJ^^S:^T 
t) 7^7-6 y-ltn V h n-7 1 1 i:, 7 -fe y -lJ-ti«gi5(D 
^-3'S:ig||)S!)fflIbT, ^7i'-fes/-9-«^0fizBi** 
50 ^(|fflI^S:^7^7^'■fes'■9•>*3>^□-v^;®2■^03 
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^ 'J 2 2 , ^^iflltt^ ^ U 2 2 0<a®tt 

18&!Sl*, ±IE;M.^.ffiM1f$BS:, 7i?-fey■9■SlJ^SIg|J7 

2a{b8Bli$-ti:fc. 10 
[0040] (2) , Igfi^ (1) ©^'T^'^iJSB^y 

tt;*^ U 2 2 $:^x y LT, ±te&Bff $gd^M^T'fe 
ofeS-^. Il7i'-fe-yy-;i:^;3> hn-^ 1 2 A^f>, 7 
^-b.y-y-n>hn-vl ltc?!tL, ^#fE^S:^7^>. m 

1ffE$:S!*^aibT, y^-fe-v-9-^*a> 1 2^ 

> hn-^F^O^ailltt^^ U 2 2tctSiSfl-rSi:^tc, 

[0 04 1] 

>hu — ^ (AMC) 1 2f^®MPU2 0©^!I^^I^CJ: 30 
[0 0 4 2] Z<D&m^l^Pimi:nz>m. MPU2 0 

tt^^ >; 2 2 ic*s«5^tiTv>^figif$g (M-^>feB1f 

1~S 1 Oli. $Q!a#-§-S:^1". 40 

[0 0 4 3] s 1 : v-r^^u^B^cm^&iSA-rs. 

S 2 : 7i7-fe3;-fJ->t^=l> Kn — 7 (AMC) fflMPU 
2 0«- ^fi|^tt;*^'J 2 2 0D^x«;/i7-9-A (^x^i*-:! 

[0 0 4 4] ^xs/i'-y- A 

iilitt ^ ^ U 2 2 © riM *.{ig|f IB J i: . FiftaffiiElf 

[0 0 4 5] S 3 : ±fe^x -;/i'T% t>U, ^JSIgtt> 
2 20-?-xy i'-9-A:<l^iEL<'5:v>^^lClt, Ti'-fe 50 
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HQ — 7 (AMC) 12C0MPU2O/i^ 
Ti'-fe-i'-y-l] V (ARC) 110MPU1 

3lCX7-fg^S:if-p. 

[0 04 6] c:0«-^, ^»I8^§J^^^J 2 20 m£&. 

S4 : x^-^g-^SrSlti^cMPUl 3T'«, ^Jflltt^ 
18*^6 rj^*&Stt$Bj S^^^itib. MPU2 0 

[0047] S 5 : MPU2 OT'tt. MPUIS*^?)^ 
WJ&ofcxEbV^ ri^,^.fitBtf«J S:^»fli4^^U 2 2 

S6 : ±gEx7-fK^S:Sltfc7i'-fes/-y-3> 
110MPU13l±, ^^gp-ex^-SS^i&tTei. 

[0 0 4 8] S 7 : J:tex7-^5^S:^fe;4-^l/-3' 
li. 7i/>Xh TAD J US Tj ^•^Srai'l". 
S 8 : MPU2 0l±, ±12 TAD JUS Tj 
■r^. -e 6. *vfcfiB«$S (fefi?tiElf«) 

7'^-fe.y-y-;*;^ziv (AMC) 120^»^'|4 

U 2 2lc##iiti>. 

[0 04 9] S9 :MPU2 0li, JifE^W^tt^^ U 

2 2^cStii^fc'■r-:5^S:^xs'^?■r■5. ^E-OIS^. iE 

S 1 0 : ±fSS 9C0^aT\ ^-p f=:«-^lCl±. ^ 

»IH4^^^U2 2^cK$7i•>^St)<Di:bT, Ti'-ky-U" 
^ * 3 V h- n-7 1 2 |^0>F»IH4;<^ 'J 2 2 

b. sosiieiaa (S2~s9) $:^f^o 

[0 0 5 0] ®: ±820 J; die, M ^fiBtf $6 S: 2 S^b 
S21ibTV'>-50-e. Ti'-fey+J-jij^javhD — 5 1 2-C 
«^#pbTV>SfiJHtfil*»SI*vfc#-&-C-t, T^-fesz-y-ia 
> 1 1 ^WitbTl>SM.^fifB1f$BS:SI*ai■r 

Cli:^cJ;^J, fifatf?g0«5tA>®B#P5T'«7cai3R2). fife 

[0 0 5 1] 

•t^o @2~|g8li. *?|B^©||*StF!l$:^bfca-e* 
U. El 2 -EI 8 ifi, 01. 09-01 1 t IS] UtOli, 

iBl-t^-^-e^bT^s. 

[0 0 5 2] 2 6. 2 71±34-^1/-3i>'n°^>;K 2 

8»±j3AP. 2 9liS^aiP- 3 0\tfJ-hU'yi^"MM 
gp, 3 1 li^-X, 3 2l±;*- h U y i/iSK^^«g|3. 3 

3i±^A>'K^sgp. 3 4itiiLmmmm. ssimmm 

JB-^:y^. 3 6tt-'^-3-Kx^-^:^. 3 7tthH', 

3 8\t:h-h-U 3 9 l± h U-f^-^f , 40 
li«S32l^-3'. 4 1-1-4 l-nlig^77d^\ 4 2 
l±5}s;^>h, 4 3\tm.%f—-f^yhu-^, 4 4{i^di 

[0 0 5 3] 7|s^Sg^!lti. fiK^x-7°5-<y7'JieBlC 



g 

[0 0 5 4] zffim^y—y'^^y^ummKDmmitz 

h U y i^'iStAM^{iimm(7^i&An 2 8 RXf. S^ffiP 2 9 A< 

[0 0 5 5] c:0e!ifix-^7>r^7'j^Bi<^rta5® 

7 ^' 7" 7 'J 1 ® l^gp tclt . mmo:) :h-hV y i^iRffl 
ffli 2 4 b - h U y i^'iS'i-fe;!/ 1 0 75»Igl^ T 

So 

[0 0 5 6] hU s/i^W-fe>'H 0 i:. m% 

7- - Tmm. 2 Oifi < tCli , TO-^y ^WmH 5 itr 
Sy. S7i'-fes/-9-^«gP5lClt. *-hUs'i^S:>'^V 
K y > -5 S U y i^itlSSP 3 0 A^tg It T & 

S. 

[0 0 5 7] ® : h U i^)IMgiJ0|jiBg • • • 04 
#m 

-htE;^ - h U y i^aiSSP 3 0 (D^f^lSl 0 4 tc^^-f o d 
h U i/'MWiU^ 0 ^-x 3 1 ictt, H U y 
3 2 i: , V K^«gP 3 3 i: , 
*|34i:, fiilffliEi2i/-9-3 5 i;, -'■<-a — KX:^r-^' 
3 6i:, hU^ (IE^^#:)l8i^«l!;^«) 3 7i:, 
1^ U o,i/-fe>-b-3 8 M/'T^-i' 3 9^*'!t2ltTfe 
•5, 

[0 0 5 8] l3-hUy'Jm^Wm^^2\:i\t. 
«Sfai^-3'4 0*>|gl*Tfey. :ifflttS3i^-3'4 OlwJ: 
oT, ;(J-hU -:/i^M^«gP3 2&ggilj (E1©X-Y 

[0059] ±SB^N V KtSSIaSS 3 It, ;«J- N y y i/^ 

^> V K y V i''^ s *) o -c * y . * - h y v i^'fis^tHifgis 

2.2\zX-^X%m^i^^ Htr^^lRj (@4(DX-Y:*lRl) 
tc^ttai* S J: e» /j: o T I > S , 
[0060] >'■<-a-KX*■v:^3 6li, :*-Hys;i/ 

gP3 3 K y i/i/'&fflA/fc'^, M*- h y -yi^'IrT 

mi)-i^^mi>m^mmx'& y , n y 

g|5 3 2tcJ:oT|g«j$ix.5, fcAcb, >'NVKtS«l^3 3 

[0 0 6 1] ®'.m%7—:f^-(yvumm(nu'm^<D 
WL^n - ' ' 05#M 

El^Ock-Dlc, M^r-7''^'f t/^yi^Hrofij 

^$|J^SI^M 2 6 i: , 7^^y ^Wm3 5 5.0=;^ - h y y 
i/«l'-fe;n 0 S:$J^a|I•r5Td7-bs'■9•$lJ^9g|J7^^S:S8^^ 
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s, 

[0 0 6 2] ^fc, 7i?-b-;/-9-$IJMP7lCl±. Ti7-fes; 
-9-3>l-n-^ (ARC) lit, 7^7-fes/-tt-;**n> 
hn-^ (AMC) 1 2i:A^|gWTfe5, ±|g7i/-fey 
■9-i]>hn-7 (ARC) llli, .-JxA HilCDKO^a 

iifssrtTofey, 'i:<D{'&^m.%m m7L\t, *;^K/)^e> 

[0063] 7i'-6y-9-;**3> hn-7 (AMC) 2 

10 8li, Ti'-fey-y-nv 1 lOtlS^tcJ; y, Ti? 

-fe-;/-b-si«gP5©$ijp muo^yo-^y^oi^ijoim 
m) S:bfcy> ±gB-fe;i/^-a'4S:iigi!it-c, *-hy 

i^«l'-fe>'H 0 SrlHl^K^-arfc yi-S|^®$lJfflIS:^70 1> 

©"C^'So 

[0 0 6 4] (S) : ri'-fe->-9-$!li^g|50|jiBa • • -gie^ 
(5)-l : 7^-fe-y-9-$iJ<^g|5^#:©iJiH§ 

M^T- - y 5 •7" 7 y mm.aipmih\:iWi^-tk y^p-tyv 

20 *Ji3||a57li. 7p-byV-nyhU-7 (ARC) 11 
i:. 7i7-fey-9-;**3>hn-^ (AMC). 1 2-C^fig 

[006 5] -?-bT, ±I57^?-fes/-9-=i>hD-5 (A 
RC) 1 1 It, MPU 1 3, aftfflL S 114, MM^ 
|iaJ15, a 5 a.-'ir— S/3 Vjji^y 1 6. RAMI 
7, NOVRAM18A, I /0;J?- M g^-tr^^i" 

-5. 

[0066] ±U7C^-by*)-:^:f]zi:yha-v 
(AMC) 12lt, MPU20, RAM21, e2 PR 
30 OM22A, 1 /O^-h 2 S^X-m^-t ±ti7^ 
±y*)-^yho — 3 (ARC) lilt. v-itxhi:©F^© 

^«ai»s:t7ofey. -ewfdi^a^iji^ (^oxit, ^^^\- 
Lfcy-t-stroT-ifes. 

[006 7] 7;?-fe->'-9-^i;=i V (AMC) 1 

2lt. 7i'-lzy-9-a> 1 1 i:. zi5.-^ir—iy 

3 vfflji^ y 1 6&:rt>bT, 'lt$8®gSS:t7d::fcici 
y, 7^-fe-:/-9-tS«g|$5 0*JI9 mmff>7iP-\zy^)-<D^ 
;*©$|JW S:bfcy. ±SB-fe;i/^-5f4 SrlgKbT, * 
40 -hVyi>'^m±JV10^m^^itkiJti>m(Dmmi: 

[0 0 6 8] ®-2 : 7i/-bs'-t>-$!l|SilgP0#g|5®lttH^ 

iiftffl L S I 1 4 it/i^x N i: ®Rg©#aii{S$iJ'#&^f e) 

®-C* y , M P U 1 3 It, iifSffl L S I 1 4 S::^^ b 
T, *Jf.l>i:OF^T-#a©jiM&tT-o;fey, 7^-fe-:/-y- 

[0 0 6 9] ltM^^a515lt. 7^-fe-y9-©miS©^ 

»t, MPU13i:, MPU2 0;!)'^1f$g©^y i: y &-r-5 
50 |^lcy-K/7Y h-rS:;^^ yT'feS. 
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[0 0 7 0] RAMI 7liMPUl 3 A>^t7l"Sv-<i7 
OVRAM18A14, i?S®#aeStSfB2iO!, Ti'-fe 

[00 7 1] MPU20»i, ±feMPU13CD*§ 

fey, RAM2 l^±MPU20?5^||^7"r■5■7^' i'DT/n 

UT-fe-So 10 
[0 0 7 2] e2 PROM2 2A2 2tt. T^-^y^^ 

[0 0 7 3] ^(>DI/0?K-h2 3lCl±, m7L\t. ^— 
c:(iD^-3'*lJfflI|5|«|T'^-3» 

ayf^m'k'fjo, tais. ±ieE2 PR0M2 2 A2 21C^S 
rig*fiaifi»j NOVRAM18A 

y, dO r;^,^.feB1f$fij l±. Ti;-fe->-9-^rJ1«p|a5 7tc2 

[00 74] ® : ;<J-h'Ji'>>"JHtegPi:i^7 7^?"ffl|ji 
• • • 0 7#M 
* - h U y i/jUKSP h B ^ 7 7 ^«D|jilia0 & 0 7 test 

ti2 4C0jgiag|5lCl±, ^tti^"tlg^7^iJ'4 1 -1. 4 
1-2, 4 1-3, • • • 4 l-n*»fgl^Tfey, 

-fe y ^mmm(j^ti- h u y iy'mm^ 3 0 ict*, fiBMiE 

(3l6m-fe 3 5 30 

[0 0 7 5] ^bT, ±I2;<J-I-';i'i>'SiSg|3 3 0 Sr^ 
tijS-tt'i;^'^). feaffliE-feV-y-3 SjOMDCt^JUX/Ks/ h 
3^441:, ±f2#a^75i''4 1-1, 41-2, 41 
-3, • • •4 1-ntCflaMb, ^gtl^^ifA^feOS 
lif3feS:#0'feBffliE-fe>+)-3 5tCA:?Jb-C, ^ItXiWffll® 
fi£S & tfi-t i> J; ^ ^ o T o ^ . 
[0 0 7 6] fiiBffiiElf^Efe^^#1-Sm, ^©fiaffi 

9l2ici^y, MPU2 0tcJ;y, #g^faH(7)?iiET' 
[0 0 7 7] <3>-T^-^y^WmUK^^^W^n0if- 

^tasrSiBg-rs. JSC*), si~siott, #i!tas-f-s: 

[00 78] S 1 : ^i^x-7°7^y7'J^Sl^c€^!M 
feSA-rs. 50 
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52 :7i'-fei'-9->*ilVKn — 7 (AMC) ©MPU 
20li, e2 PROM22A(>D^x-v^-9-A (^^-tj-l] 
-K®«gfD) A»IEbl>75»if^;i^iS:^xs'd'f -5. -tffl^g 
», 5^x-;/^-y-A*»iE^JSi:e.tf, -eCD***|T-rs. 

[0 0 7 9] ijiiS, ^x3'4'-9-AA^iE#'&6tf, e2 p 

R o M 2 2 A 0 rm,^Mmmmi t , rfi[M?iiElf $g j 

53 : ±Se^x y ^J'-C. t)b, e2 PROM2 2AO^ 
xs'5'-9-A;ft>iEb<'5:v>#-&lcl*, T5'-fey-9->*ni^ 

(AMC) 1 2C0MPU 2 0 7^-fe-;/+)- 
n>hn — ^ (ARC) 1 1®MPU1 3tcai5-$li'g' 

[0 0 8 0] e2 PROM2 2A® 

54 ; X7-$g^S:^lj-feMPU 1 3-r'li, NOVRA 
MlSAA^e. rjl^^fiiSlffSj S:^*-ajb, MPU2 0 

[0 0 8 1] S 5 : MPU 2 Otr-lt, MFUlSii^io^ 
Itffilo f-iE b ^^ rj!I,#.featt?Sj S:E2 PROM22A 

S6 : JifeJi5-fg#S:Sl*fc7i'-fes'-«J-iivHn-7 
11®MPU131±, (^^A»f, ;t'^l/— 

;i^®^^a3) X'JL^-mm (x7-$g$) S:^70o 

[0 0 8 2] S 7 : _h|ai7-^^$:J,;t/i--^l/-3' 
ti, 7'y-v:^I- TADJUSTj ^^^Sfflf. 
S 8 : MPU2 Ott, iiSB TAD JUS Tj ^-^^mn 
-r^. ^-®M*'#e>tife{iHffliElf$g$:, 7i'-fe-y-9-^ 
:^a>Nu-7 (AMC) 12®e2 PROM22AIC 

[0083] S9 :MPU20li, ±BEE2 proM2 

2A^c»#iz>^f£r-^' Sr^xs'i'-r-s. ^to)^^, jE 
s 1 0 : ±tiS9(Df&m'c\ mntfjt-:>r:Lm^iz{t. e 

2 PROM2 2A^c|t§;^)^feS*)®i: b-C, 7d'-fes/-»^- 
^^nv 1 2|^®e2 P ROM2 2 AI:2gSl 

b, Sy^iSE^Sta (S2~S9) ?:'<7^o 

[0084] (^ifeffl^ixg^j) Jii±*j(s^f!itcoi,>-ciftHa l 
*il^i±):k®J:e)icb-ct)iisspitg-e*5, 
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